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AB A synthetic ligand for the protein FKBP12 was covalently linked to a 

peptide ligand (pYEEI) for the Fyn SH2 protein to create a bifunctional 
mol. called SLFpYEEI. This bifunctional mol . can simultaneously 
bind both proteins to form a trimeric complex. When SLFpYEEI is 
precomplexed with FKBP12 , the peptide ligand binds 6- fold more weakly to 
the Fyn SH2 domain than SLFpYEEI alone. Isotope-edited NMR 

spectroscopy was used to investigate the mol. basis for the observed reduction 

in 

affinity. The results suggest that interactions between the pYEEI peptide 
and FKBP12 may play a significant role in diminishing the affinity of 
SLFpYEEI for the Fyn SH2 domain. 
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AB Small molecules can be discovered or engineered to bind tightly to 

biologically relevant proteins, and these molecules have proven to be 
powerful tools for both basic research and therapeutic applications. In 
many cases, detailed biophysical analyses of the intermolecular binding 
events are essential for improving the activity of the small molecules. 
These interactions can often be characterized as straightforward 
bimolecular binding events, and a variety of experimental and analytical 
techniques have been developed and refined to facilitate these analyses. 
Several investigators have . recently synthesized heterodimeric molecules 
that are designed to bind simultaneously with two different proteins to 
form ternary complexes. These heterodimeric molecules often display 
compelling biological activity; however, they are difficult to 
characterize. The bimolecular interaction between one protein and the 
heterodimeric ligand (primary dissociation constant) can be determined by 
a number of methods. However, the interaction between that protein-ligand 
complex and the second protein (secondary dissociation constant) is more 
difficult to measure due to the noncovalent nature of the original 
protein-ligand complex. Consequently, these heterodimeric compounds are 
often characterized in terms of their activity, which is an experimentally 
dependent metric. We have developed a general quantitative mathematical 
model that can be used to measure both the primary (protein + ligand) and 
secondary (protein-ligand + protein) dissociation constants for 
heterodimeric small molecules. These values are largely independent of 
the experimental technique used and furthermore provide a direct measure 
of the thermodynamic stability of the ternary complexes that are formed. 
Fluorescence polarization and this model were used to characterize the 
heterodimeric molecule, SLFpYEEI, which binds to both FKBP12 and 
the Fyn SH2 domain, demonstrating that the model is useful for both 
predictive as well as ex post facto analytical applications. 
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